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$(>>)$ $V’$ $0\in V’$
( $V’$ $C^{N}$ ) $V:=V’\cap B(\mathcal{E})_{\text{ }}$ $M.=V’\cap s^{2N}\epsilon-1$ $0$
$B(\epsilon)_{\text{ }}$ $S_{\epsilon}^{2N-1}$
$\mathit{0}$ $\epsilon$
( $\epsilon>0$ ) $V$ $M$ Stein $M$
(V ) $\mathrm{C}\mathrm{R}$
$(<<)$ - $C^{N}$ $\mathrm{C}\mathrm{R}$ $C^{\infty}$ $M$
Stein – ([H-L, Theorem 10 $4$] $+$
normalization)
$\dim_{R}M\geq 5$ $\mathrm{C}\mathrm{R}$ $C^{N}$
$([\mathrm{B}])$ 3 $M$ $\mathrm{C}\mathrm{R}$
$([\mathrm{K}])$ , $([\mathrm{A}\mathrm{k}2])$
depthOV $\geq 3_{\text{ }}\dim_{R}V\geq 4$ $(V,\mathit{0})$
$M$ $\mathrm{C}\mathrm{R}$
([Ak2], [B-M], [M1])
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$\mathrm{J}$. Bland-C. Epstein ([B-E]) Stein $V\subset C^{N}$
$M$ ( $C^{N}$ ) $\mathrm{C}\mathrm{R}$ $V$
.
$V’\subset C^{N}$ ([B-E1 $V’$
) $\mathit{0}\in V’$
$V:=V’\cap B(\epsilon)_{\text{ }}M:=V’\cap S_{\epsilon}2N-\iota$
(1) $M$ $\mathrm{C}\mathrm{R}$ stably embeddable $C^{N}$ $V$ flat
(2) $C^{N}$ $V$ flat $M$ $\mathrm{C}\mathrm{R}$ stably
embeddable (
[B-E1 ( ) normalize $\mathrm{C}\mathrm{R}$
)
(3) $V$ flat $M$ $\mathrm{C}\mathrm{R}$
stably embeddable




3 $V$ flat $M$ $\mathrm{C}\mathrm{R}$ stably
embeddable $([\mathrm{M}2])$
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$V’\subset C^{N}$ $\mathit{0}\in V’$
$V.\cdot=V’\cap B(\epsilon)_{\text{ }}$ $M.\cdot=V’\cap S_{\epsilon}^{2N}-1$ $V$
$U.=V\backslash 0_{\text{ }}$
$\iota_{M}$ : $Marrow U$ , $\iota_{U}$ : $Uarrow C^{N}$ , $f_{0}=\iota_{U^{\circ}M}\iota$ : $Marrow C^{N}$
\S 1 flat
– $V$ flat
$\pi:Varrow T$ $\pi^{-1}(\mathit{0})\equiv V$ $(0\in T)$
$V’$ $\overline{B(\epsilon)}$ $h_{1}(w)=\ldots\ldots=h_{m_{1}}(w)=0$
( $\epsilon>0$ ) $V=V’\cap B(\epsilon)$





$( \frac{\partial}{\ }h_{1}(w,t),\ldots\ldots,\frac{\partial}{\ }h_{m_{1}}(w,t)) \in Ext^{\iota}(\Omega^{\iota}O\gamma’\nu)$ $( \frac{\partial}{\mathrm{a}}\in T_{0}T)$
$SpeCC[t]/(t2)$
$h_{1}(w)+k_{1}.(\iota w)t=-=h(m1w)+k_{1}.(m_{1}\mathcal{W})t=0$, $(k_{1.1}(w),\ldots\ldots,k_{\iota_{m_{\iota}}}.(w))\in Ext(\Omega_{VV}\iota,O1)$
$specC[t1/(t^{3})$ obstruction $Ext^{21}(\Omega_{\nu’ \mathrm{V}}O)$
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$M.–V^{\ovalbox{\tt\small REJECT}_{\cap}}\partial B(\epsilon)$ $M$ $\overline{\partial}_{b}-$
$E_{Xt^{q}}(\Omega_{V}^{1},O)V$ $(q=1,2)$ $\Omega:=V’\cap(B(\epsilon)\backslash \overline{B(\epsilon’)})$
$(0<\epsilon’<\epsilon)$
$\overline{\partial}-$ : K&ler $\Omega_{\gamma}^{1}$
resolution ;
$0arrow\Omega^{1}arrow\Omega_{C}^{1}\gamma N\otimes o_{\gamma^{arrow^{d}0}}o_{\gamma}lnd_{1}-\iota \mathit{0}^{m}\gamma^{1_{arrow^{4}}}$.........
. $d_{0}(u_{1},\ldots\ldots,$um) $\cdot.=\sum_{\sigma}u_{\sigma}dh_{\sigma}$
EXt $(\Omega^{1}O\gamma’ v)$ ;
$0arrow H^{0}(V,\Theta\otimes \mathit{0})c^{\kappa}V(arrow 0H^{0}V,O_{\gamma}dm\mathrm{l})-^{d}\mathrm{i}H0(V,Om_{2}V)-^{d}2$.........
$V$ ;
$- 0arrow H0(\Omega,\Theta_{C}N\Omega)arrow H(\mathrm{I}o_{\Omega}d_{0}0\Omega,m1)-^{d_{\iota}}H^{0}(\Omega,\mathit{0}_{\Omega}^{m}2)-^{d}2$ .........
long exact sequence $0arrow\Theta_{\Omega}arrow\Theta_{c^{N}\mathfrak{l}\Omega}arrow O_{\Omega}^{m_{1}}arrow O_{\Omega}^{m_{2}}arrow\ldots\ldots$
short exact sequences $0arrow\Theta_{\Omega}arrow\Theta_{c^{N_{1}}}\Omegaarrow N_{\Omega/C^{N}}arrow 0$ ,
$0arrow N_{\Omega/C^{N}}arrow O_{\Omega}^{m_{1}}arrow O_{\Omega}^{m_{1}}/N_{\Omega/C^{N}}arrow 0$,
$1-$ ]
(1) $E_{Xt^{0}}(\Omega^{\iota}V’ VO)\equiv H^{0}(\Omega,\Theta)\Omega$
(2) $Ext^{11}(\Omega_{\gamma},\mathit{0}_{V})\equiv Ke\Gamma\{H\iota_{(\Omega},\Theta_{\Omega})arrow H^{1}(\Omega,\Theta_{C^{N}1})\mathrm{Q}\}$
(3) $Ext(2\Omega_{V’ V}1\mathit{0})\equiv Ke\gamma\{H^{1}(\Omega,NN\Omega lc)arrow H^{\iota}(\Omega,o_{\Omega}m_{1})\}$
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1-2 $depthO_{V}\geq 3$
(1) $Ext^{1}(\Omega^{1}O)V’ V\equiv H^{1}(\Omega,\Theta_{\mathrm{Q}})$
(2) $Ext(2\Omega_{\gamma}1,O_{\gamma})\equiv H^{1}(\Omega,N\Omega/c^{N})\subset H^{2}(\Omega,\Theta_{\Omega})$
$dep\mathrm{r}hO\geq 4\gamma$
(3) $Ext^{2}(\Omega_{V}1,\mathit{0}_{\gamma})\equiv H^{2}(\Omega,\Theta_{\Omega})$





2-1 $M$ $\mathrm{C}\mathrm{R}$ 3 $\overline{S}\subset CTM$
$\grave{7}$
(1) $S\cap\overline{S}=\iota 01$ $S:=\overline{(\overline{S})}\text{ }$
(2) rank $\frac{CTM}{S+\overline{S}}=1_{\text{ }}$
(3) $[\overline{X},\overline{\mathrm{Y}}]\in\Gamma(M,\overline{s})$ for $\overline{X},\overline{\mathrm{Y}}\in\Gamma(M,\overline{S})$ .
$\mathrm{C}\mathrm{R}$ $\overline{S}$ $C^{rightarrow}$ $M$ $U$ $f:Marrow U$
$df(\overline{S})\subset\tau^{0.\iota_{U_{\mathrm{I}M}}}$ $M$ $U$


















2-2 $([\mathrm{A}\mathrm{k}1])t_{T’’}$ C $\mathrm{R}$ $\phi$
o $P_{u}(\phi).=\overline{\partial}b\emptyset-R(2\psi)+R_{3}(\psi)=0$ in $A_{b}^{0.2}(T’)$
$\overline{\partial}_{b}\phi$ , $h(\emptyset)$, $R_{3}(\phi)$ $\in A_{b}^{0.2}(T’)$ Akl]








\S 2 $\mathrm{C}\mathrm{R}$ –
$(T,0)\subset(C^{d},0)$ $(T,\mathrm{O})$
$I_{T}\subset c\mathrm{t}r_{\iota},\ldots,t_{d}\}$ $A_{b.\iota^{(\tau’)}}^{0.1}$
$A_{b}^{0.1}(T’)$ $\mathrm{k}$ Sobolev norm
3-1 $\mathrm{C}\mathrm{R}$ (1) $\text{ }$ (2)
$\phi(t)\in A^{0}\iota(b\tau’)[[t_{1},\ldots,t_{d}11\cap\bigcap_{\mathrm{t}>}A01(>0b.\mathrm{t}\tau’)\mathrm{t}t_{1},\ldots,t\}d$
(1) $\phi(0)=0\text{ }$
(2 ) $P_{M}(\phi(t))\equiv 0$ mod $I_{T}$
3-2 $\pi:\mathrm{X}arrow T$ $C^{rightarrow}$
$\Phi:M\mathrm{x}Tarrow\chi$ ( $\mathrm{C}\mathrm{R}$ $\phi(t)$ )
$(\overline{\partial}_{b^{-\phi}}(t))\Phi(t)\equiv 0$ mod $I_{T}$
$U$ $\pi:Uarrow T$ $\Phi:M\cross Tarrow U$ $M$ $\Phi$
( 3-2 ) $\mathrm{C}\mathrm{R}$
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3-3 $\mathrm{C}\mathrm{R}$ $\phi(t)$ stably embeddable $\Phi(0)=f_{0}$
$\Phi:M\mathrm{x}Tarrow C^{N}\mathrm{x}T$
\S 4 $\mathrm{C}\mathrm{R}$ stably embeddable ( obstruction)
$specC[t1/(t)2$ $\mathrm{C}\mathrm{R}$ stably embeddable 3-4





$s.t$. $(\overline{\partial}_{b}-\psi_{1}t)(f_{0}+f_{1}t)\equiv\overline{\partial}_{b}f_{\iota}t-p^{1.0}df_{0}\psi 1t=0$ $\mathrm{m}\mathrm{o}\mathrm{d}(t^{2})$.
$\phi(t):=\psi_{1}\mathrm{f}$ trivial family $U\cross speCC[t1/(t^{2})arrow specc[t]/(t^{2})$
$\Leftrightarrow\{$





$\phi_{\iota^{\in}b}A^{0.\iota\prime}(T)$ , $f_{1}\in A_{b}^{0}(T\iota 0CN)1M$ $\overline{\partial}_{b}\phi_{1}=0$, $\overline{\partial}_{b}f_{\iota^{t}}-\rho df_{0}10\phi_{\iota}t=0$
$\exists\phi(t)\cdot.=\emptyset_{1}t+\psi 2t^{2}$ $(\phi_{2}\in A_{b}^{0.1}(T’))$ , $\exists\Phi(t).=f\mathrm{o}+f_{1}r+f2t2$ $(f_{2}\in A_{b(TC^{N}\mathrm{t}M}^{01}0))$
$s.t.\{$
$P_{M}(\phi(t))\equiv\overline{\partial}\iota\phi_{2}t^{2}-\sqrt \mathrm{z}(\phi 1)t2=0$ $\mathrm{m}\mathrm{o}\mathrm{d}(t^{3})$
$(\overline{\partial}_{b}-\phi_{1}t^{-}\emptyset_{2}t^{2})(f\mathrm{o}+f_{\iota^{t}}+f_{2}r)2\equiv\overline{\partial}_{\iota f_{2}t-\rho^{1}}20df\mathrm{o}\phi 22\psi r-1f_{1}\mathrm{r}^{2}=0$ $\mathrm{m}\mathrm{o}\mathrm{d}(t^{3})$
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$\Leftrightarrow$ $\exists\phi_{2}\in A_{b}^{0}.1(T’)$ , $\exists f_{2}\in A_{b}0(\tau 1.0CN\mathrm{t}M)$
$\mathrm{s}.t$. $\overline{\partial}_{b}f_{2}-pdf_{0}\iota.0\psi_{2}-.\emptyset_{1}f_{\iota}=0$
(. $\overline{\partial}_{b}^{t}(\overline{\partial}_{b^{-\emptyset \mathrm{I}(\psi}}f=-P_{M})f$ $([\mathrm{A}\mathrm{k}1$ , Proposifion3.2]) )




( \S 1 $d_{0}^{*}$
N\Omega tcN\rightarrow 0 )
4- 1 $Hr(\psi_{\iota}f1)=0$ in $\oplus^{m_{1}}H_{b}^{\iota}(1)M$ .
4-2 $\exists k_{1}\in\oplus m\iota H(0\overline{B(\mathcal{E})},O)\mathrm{S}.\mathrm{t}$ . $(h_{\}}+k_{\iota}t)\mathrm{o}(f0+f1r)\equiv 0_{\mathrm{m}}\mathrm{o}\mathrm{d}(t^{2})$ .
. $\overline{\partial}_{b}Hf_{1}=H\overline{\partial}_{b}f1=HP^{1}’ 0df_{0}\phi 1=0$ $Hf_{\iota^{\in}}\oplus^{m}1H^{0}(b1_{M})$ .
Generalized Bochner extension theorem ([H-L, Theorem 12.1’]) $Hf_{1}$ $V$
[B-E, Theorem A.11 [Ad]
$-k_{\mathrm{i}}\in\oplus^{m_{1}}H^{0}(\overline{B(\mathcal{E})},\mathit{0})$ ( )
4-1
$(h_{)}+k_{\iota}t)\mathrm{o}(f0+f_{1}t)\equiv 0_{\mathrm{m}}\mathrm{o}\mathrm{d}(t^{2})$ $\phi_{\iota}t$ apply
$Hr( \emptyset_{1}f_{\iota})+\sum a.\rho\frac{\partial^{2}h}{\partial w^{a_{\partial W^{\beta}}}}f_{1}^{\beta}(p^{\iota.0}df\mathrm{o}\psi\iota)\alpha+\sum_{a}\frac{\partial k_{1}}{\partial w^{\alpha}}(p^{\iota.0_{d}}f_{0}\psi_{1})\alpha=0$ .
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$p^{1}.d0f_{0}\psi_{\iota}=\overline{\partial}bf1\text{ }$
$H( \overline{\partial}\iota f)t+\sum_{\prime}a.p\frac{\partial^{2}h}{\mathrm{a}_{\nu^{\alpha}\partial w^{\beta}}}f^{\rho}1(pd1.0f\mathrm{o}\emptyset 1)^{a}t^{2}\equiv\overline{\partial}_{\iota}h(f\mathrm{o}+f_{1}t)\mathrm{m}\mathrm{o}\mathrm{d}$ $(t^{3})_{\text{ }}$
$\sum_{\alpha}\frac{\partial k_{1}}{\partial w^{\alpha}}(\overline{\partial}_{b}f1)at^{2}\equiv\overline{\partial}_{b}k_{1}(f_{0}+f_{\iota}t)t$ $\mathrm{m}\mathrm{o}\mathrm{d}$ $(t^{3})$
$Hr(\emptyset_{1}f_{1})$
$\overline{\partial}_{b}$ -exact ( )
\S 5 $V$ flat
[T] $V$ flat obstruction
EXt $(\Omega^{\iota}\mathit{0}_{\gamma})\gamma’\text{ }$ $Ext^{21}(\Omega_{V},\mathit{0}_{\gamma})$ $V$




(1) KertH $(\Omega,\Theta_{\Omega})arrow H^{1}(\Omega,\Theta)C^{N_{1\Omega}}\}\equiv Ke\gamma\{p\text{ }df0b(\tau’10\iota:H\ranglearrow H_{b}^{1}(T^{1.0}CNu|)1$,
(2) $Ker\{H\mathrm{l}(\Omega,N\Omega/c\kappa)arrow H^{1}(\Omega,\oplus^{m_{\iota}}\mathit{0})\Omega \mathrm{I}\equiv Ker\{H:H_{b}^{1}(NN)U/C|Marrow\oplus^{m_{1}}H_{b}^{1}(1\cdot)M1$ .
(1) $\rho^{\iota.0_{\text{ }}}df_{0}=d\iota_{U^{\text{ }}}p^{1}0$ $p^{1.0}|T^{l}$ : $\tau’arrow T^{1.0}U|M$
$(A_{b}^{0.q}(\tau’),\overline{\partial}b)\equiv(A_{b}^{0.q}(\tau\iota 0U_{\mathrm{I}})M’\iota\overline{\partial})$
:




$\kappa e\prime \mathrm{t}H1(\overline{\Omega},\Theta_{y})arrow H\iota_{(\Theta)}\overline{\Omega},\}\downarrow C^{N_{1}}U$
Kert$H1(\tau^{\mathrm{t}.0}U_{1u}b)arrow H_{b}^{1}(T^{1}0C^{N}|u)1$

















$H_{b}^{0}(\tau^{\iota.0}c^{N}|M)$ $arrow$ $H_{b}^{0_{(N_{U}N_{1u}}}/C)$ $arrow$ $H_{\iota(T}^{1}10_{U_{1u}})$ $arrow$ $H_{b(TC1u)}^{\iota 1.0}N$
Lewy ex nsion ffieorem $0$
5-2 $\Omega_{\delta}^{\epsilon}:=V’\cap(B(\epsilon)\backslash \overline{B(\delta)})$ $(\epsilon’<\delta<\epsilon)$ $0$
$\lim_{arrow\deltaarrow\epsilon-0}H^{0\epsilon}(\overline{\Omega}_{\delta},\tau 10cN)\mathrm{I}U\equiv H0(b\tau 10_{C^{N}\mathfrak{l}M)\text{ }}$
$\lim_{arrow\deltaarrow\epsilon-0}H0(\overline{\Omega}_{\delta}\epsilon,N_{U/c^{N}})\equiv H_{\iota}^{0}(N_{U}N_{1u}/C)$ .
5-2 $(^{*})$
$\lim_{0arrow\deltaarrow\epsilon-}Ke\prime \mathrm{t}H^{\iota\epsilon_{\Theta}}(\overline{\Omega}_{\delta’ U})arrow H^{1}(\overline{\Omega}_{\delta’ c}^{\epsilon}\Theta N\sigma)|\}\equiv Ker\{H_{b}^{1}(\tau’)arrow H_{b}^{1}(T^{1.0}C^{N}1u)1$
$Ker\{H^{1}(\overline{\Omega},\Theta_{U})arrow H^{1}(\overline{\Omega},\Theta_{C^{N}})|\sigma\}\equiv Ke\prime \mathrm{t}H^{\iota}.(\Omega,\Theta_{U})-arrow H^{1}(\Omega,\Theta_{c^{N_{1U}}})\}$
$Ke\prime \mathrm{t}H^{\iota\epsilon_{\Theta}}(\overline{\Omega}_{\delta’ U})arrow H^{1}(\overline{\Omega}_{\delta’ c}^{\epsilon_{\Theta N}})|U\mathrm{I}$ $\delta$









$\exists\overline{g}_{0^{\in A}}\frac{0}{\Omega}(\tau^{1}\cdot 0_{C^{N}1U})$ st. $\phi_{1}=\overline{\partial}\overline{g}0=\overline{\partial}\phi \mathrm{o}$ on $\Omega(\phi_{0^{\in}}A0(\Omega\tau 10U))$
$\overline{g}_{0}-\emptyset \mathit{0}$ $V\cap\partial B(\epsilon’)$ ( ) $C^{\infty}$
$\phi_{1}\in A\frac{0}{X}\iota(\tau 10X)$ , $\phi_{0}\in A(\mathrm{x}\tau^{\iota}0\mathrm{o}X)$ $\phi_{1}=\overline{\partial}\phi 0$ on $X$
[B-E, Lemma 3.1] $\exists\phi_{0}’\in A\frac{0}{X}(\tau\iota 0_{X)}$ $s.t$ . $\phi_{\iota^{=\overline{\partial}}}\emptyset_{0}’$ on $\overline{X}$
(2) :
$0arrow N_{U/C}Narrow\oplus^{m_{1}}1_{U}arrow\oplus^{m_{1}}1_{U}/N_{U/C^{N}}arrow 0$





$Ker\{H^{1}(\overline{\Omega},N_{U}N/c)arrow H^{1}(\overline{\Omega},\oplus^{m_{1}}1_{\sigma})\}arrow Ker\mathrm{t}H^{\iota}(\Omega,NU/cN)arrow H^{1}(\Omega,\oplus^{m_{1}}\iota_{U})\}$
$N_{\sigma/C}N$ $\mathrm{r}\mathrm{e}\mathrm{s}\mathrm{o}\mathrm{l}\mathrm{u}\mathrm{t}\mathrm{i}_{0}\mathrm{n}$
$0arrow T^{1.0}Uarrow T^{1.0}C^{N}1Uarrow N_{\sigma/C}Narrow 0$ ( )
5-3 $\cdot deptho_{V}\geq 3$
(1) $Ext^{1}(\Omega_{\gamma\gamma}^{\iota},O)\equiv H_{b(}^{\iota\prime}T)$




$\mathrm{I}\mathrm{Y},$ $\mathrm{p}.81\sim_{\mathrm{p}.]}82$ $H^{q}(\Omega,O_{\Omega})\equiv H_{b}^{q}(1_{u})$ $(1 \leq q\leq n-2)$
( )
$M$ $\mathrm{C}\mathrm{R}$ obsrruction
$H_{b}^{1}(T’)$ $H_{b}^{2}(T’)$ $([\mathrm{A}\mathrm{k}2])$ $\mathrm{C}\mathrm{R}$ stably
embeddable flat $\mathrm{C}\mathrm{R}$ -analogue
[M2] $M$ CR stably embeddable
5-4 $([\mathrm{M}2])\dim_{C}V’\geq 3$
(1) $M$ CR stably embeddable ( ) semi-universal
(2) $(V,\mathit{0})$ semi-universal
5-3 5-4 ( $],$ [B-M], [M1] )
$depthO_{V}\geq 3\text{ }\dim_{c}V’\geq 4$ $\mathrm{C}\mathrm{R}$ 3
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